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NATIONAL CARBON DIOXIDE STORAGE CA-
PACITY ASSESSMENT ACT OF 2007, AND DE-
PARTMENT OF ENERGY CARBON CAPTURE
AND STORAGE RESEARCH, DEVELOPMENT,
AND DEMONSTRATION ACT OF 2007

MONDAY, APRIL 16, 2007

U.S. SENATE,
COMMITTEE ON ENERGY AND NATURAL RESOURCES,
Washington, DC.

The committee met, pursuant to notice, at 2:30 p.m., in room
SD-366, Dirksen Senate Office Building, Hon. Jeff Bingaman,
chairman, presiding.

OPENING STATEMENT OF HON. JEFF BINGAMAN, U.S.
SENATOR FROM NEW MEXICO

The CHAIRMAN. All right, why don’t we start the hearing.

I'd like to welcome everyone here today, and to thank the wit-
nesses who are here to testify before the committee.

This is a legislative hearing on two bills, S. 731 and S. 962.
These two bills focus on two important aspects of carbon capture
and storage. S. 731 focuses on assessing the national geologic stor-
age potential for carbon dioxide, while S. 962 focuses on reauthor-
izing and improving the Carbon Capture and Storage Research, De-
velopment, and Demonstration Program in the Department of En-
ergy.

This topic of reducing greenhouse gases, particularly carbon diox-
ide emissions, is a topic of great concern to myself, I know to Sen-
ator Domenici, and other members of the committee, as well. Car-
bon capture and geologic storage holds promise as a measure that
can be used to mitigate global climate change while still allowing
the use of fossil fuels at electricity generating plants and industrial
facilities.

With discussions centered on coal use in a carbon-constrained
world, carbon capture and storage may pose the most immediate
solution for continued use of coal, while not contributing further to
carbon dioxide emissions and global warming. As carbon sequestra-
tion research and development continues, the need becomes even
greater to understand the geologic storage potential that we have
in the United States, and large-scale demonstration projects are
necessary to prove the commercial feasibility of carbon capture
technologies and long-term carbon storage.

At this point, let me defer to Senator Domenici for any opening
statement he has.
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STATEMENT OF HON. PETE V. DOMENICI, U.S. SENATOR
FROM NEW MEXICO

Senator DOMENICI. I want to thank you, Mr. Chairman, Senator
Bingaman, first, for scheduling today’s legislative hearing.

We will hear testimony today from two forward-looking bills that
will help our Nation explore potential carbon sequestration. Sen-
ator Bingaman and I originally introduced S. 962, the Department
of Energy Carbon Capture and Storage Research, Development,
and Demonstration Act of 2007. And I'm pleased that Senator
Thomas has now joined us as a cosponsor. Thank you for joining
us, Senator.

S. 731, introduced by Senator Salazar and others, on National
Carbon Dioxide Storage Capacity Assessment Act of 2007, this bill
directs the U.S. Geologic Survey to take the important steps of as-
sessing the feasibility of geologic sites across the Nation for the
safe storage of carbon dioxide. The use of American coal in elec-
tricity generation is essential to our Nation’s energy independence
and security.

At present, half of our electricity is generated by firm coal, and
the EIA estimates that, by 2030, 57 percent of our electricity will
be derived from coal. In late March, this committee held a hearing
on the Massachusetts Institute of Technology report called “The
Future of Coal.” One of the many messages of that report was that
we must invest in developing technologies to sequester carbon from
coal. Our investment will be a kind of insurance policy, to prepare
us for the possibility of future constraints on carbon due to con-
cerns about global and climate charge. I believe we must make
progress to make significant advancements in coal technology over-
all. Carbon sequestration in geologic formations is one important
avenue to explore.

In developing the technology, we must also be sure to move for-
ward with our efforts to engage other nations, such as China and
India, whose livelihood also depends largely on coal. When the
technology is proven at the scale needed to capture and sequester
carbon dioxide, it will be critical for the world’s emerging econo-
mies to fully participate in the implementation of that technology.
Our Nation’s economy and our economic competitiveness rely upon
a global solution to this challenge.

The two bills under consideration today will move our Nation for-
ward on carbon sequestration. The research of that will move our
Nation toward—forward on carbon sequestration research. S. 962
will increase our investment in this area, including large-scale
demonstration geologic. S. 731 is a complementary bill that directs
the USGS to assess the feasibility and geological sites across the
Nation for the safe storage of carbon dioxide.

The Department of Energy and U.S. Geological Survey who both
have made contributions and contribute to State surveyors, must
also play a key role. I think it’s clear that DOE will lead the re-
search effort to develop more cost-effective technologies, but, the
site selection, monitoring, and verification of these geologic forma-
tions will require interagency cooperation, and cooperation between
the States and the Federal Government.

I thank the chairman for holding the hearing on these bills, and
I look forward to the testimony that we’re going to hear.
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All T can say is, I hope that we are able to get out the size of
the problem. Clearly, it is a monstrous problem to sequester the
carbon dioxide we’re talking about if we go that way. And looks like
there’s no other way of any significance yet.

Thank you very much, Mr. Chairman.

The CHAIRMAN. Well, thank you very much. Senator Tester was
not able to be here, and asked that we include in the record a short
statement that he wished to have included.

[The prepared statement of Senator Tester follows:]

PREPARED STATEMENT OF HON. JON TESTER, U.S. SENATOR FROM MONTANA

Mr. Chairman, thank you for holding this important hearing today regarding car-
bon sequestration.

Climate change is real, and I am committed to finding ways to reverse its effects.
In Montana our glaciers are melting, our weather is increasingly erratic and much
of the state is experiencing prolonged drought. Climate change is damaging to our
economy and public safety when weather events become more catastrophic. I have
become convinced that capturing and storing carbon from large emitters may be the
most effective and affordable manner to reduce our emissions into the atmosphere.

Coal, oil and natural gas have long provided us with relatively stable and afford-
able energy sources to keep our lights on, our cars running and our homes warm
in the winter. The use of these sources of energy is projected to grow in the future
and their development can provide jobs, affordable energy and economic growth. But
if we do not find a way to reduce the negative effect of their emissions, the con-
sequences of climate change will far outweigh the economic growth from their devel-
opment.

We are on the brink of affordable and technologically feasible carbon capture and
storage on a large scale. Several demonstration projects storing carbon in the
ground have proven successful and the use of carbon for enhanced oil recovery can
reduce the amount of greenhouse gases released into the atmosphere and increase
oil production.

Unfortunately, because of uncertainties regarding liability, regulatory framework,
and overall cost, carbon sequestration in large volumes has not been demonstrated
in the private sector on the scale that could reverse the effects of climate change.
The government has a unique opportunity to facilitate the development of this new
technology in partnership with willing private interests. The two bills being heard
before the committee today provided two valuable components needed to capture
and store carbon.

S. 731 directs the USGS to create a national inventory of potential geological stor-
age sites for carbon. S. 962 will continue and strengthen the work of the Depart-
ment of Energy sponsored carbon sequestration regional partnerships that are
bringing academic institutions, private businesses and regulatory officials together
to research, develop and deploy sequestration projects. The result of these projects
will be the necessary research and data needed for private businesses to bring car-
bon sequestration onto a larger scale.

I wanted to once again stress my support for the development of carbon sequestra-
tion technology in general, and specifically for these two pieces of legislation I co-
sponsored. I believe carbon sequestration will help develop our available natural re-
sources in a responsible and clean manner, keep our economy running strong, and
find a way to combat climate change.

The CHAIRMAN. Did any other members have statements they
want to have included. Senator Bunning? We will certainly include
that.

[The prepared statement of Senator Bunning follows:]

PREPARED STATEMENT OF HON. JiM BUNNING, U.S. SENATOR FROM KENTUCKY

I have cosponsored both of the bills we will look at today because I believe carbon
sequestration technology will be an integral part of the future of coal.

I am proud to come from a coal State that has helped power the American econ-
omy for over a hundred years. Half of our nation’s electricity comes from coal. With-
out cheap energy from coal, Americans would pay much higher electric bills and our
country would lose more manufacturing jobs and investment to foreign countries.
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But the coal industry recognizes not only their importance to the economy, but
also their obligations to the environment.

That is why we all agree the coal of the future will be clean coal. New tech-
nologies are under development that will reduce emissions and clean up the coal
power process. Carbon sequestration will be one of those technologies.

Another new technology will be coal-to-liquid fuel production. I believe carbon cap-
ture and sequestration will be an important part of developing a domestic C.T.L.
industry. I hope the chairman will arrange a hearing on the legislation I wrote with
Senator Obama so we can discuss the benefits and concerns with this clean coal
technology.

I believe that the U.S.G.S. mapping initiative and the D.O.E. regional partnership
program will help prove the long term viability of sequestration. But I want to cau-
tion this committee that we cannot call for demonstration programs and mapping
projects while at the same time asking for the government to mandate this tech-
nology. There are many issues we must address, such as long-term monitoring and
liability, before going down that road.

I believe this technology has a bright future. It has been used in enhanced oil re-
covery for nearly 50 years. With these two pieces of legislation I believe we can
move closer to reaching this goal.

Thank you Mr. Chairman.

The CHAIRMAN. And anybody else who comes up with a state-
ment—Senator Salazar?
[The prepared statement of Senator Salazar follows:]

PREPARED STATEMENT OF HON. KEN SALAZAR, U.S. SENATOR FROM COLORADO

Thank you Mr. Chairman and Ranking Member Domenici. I want to thank you
for holding today’s hearing on the S. 731 and S. 962, two bills that have been intro-
duced in this Congress, and that are intended to start our country on the path to
large-scale sequestration of carbon dioxide.

The United States is the largest emitter of carbon dioxide in the world, and much
of these emissions come from satisfying our energy needs. The same energy needs
that fuel our homes, our cars, and our economy are hurting our planet. In February
2007, a report released by the Intergovernmental Panel on Climate Change found
the levels of carbon dioxide and other greenhouse gases in the atmosphere resulting
from the burning of fossil fuels have increased more than 30 percent since the In-
dustrial Revolution. The increased levels of greenhouse gases in the atmosphere are
contributing to the increased temperatures we are seeing today.

In attempting to limit emissions, one promising step we can take is to sequester
carbon dioxide. Carbon sequestration is a process where carbon is captured before
it is released into the atmosphere, compressed, and stored underground in geological
areas such as saline formations, unmineable coal seams, and oil and gas reservoirs.
Fortunately, we have significant experience in injecting large amounts of carbon di-
oxide into geologic formations for projects to enhance the recovery of oil. Unfortu-
nately, in most cases, the carbon dioxide that is being injected for enhanced oil re-
covery (EOR) is using sources of carbon dioxide from natural sources rather than
capturing it from industrial sources. We simply have not been capturing carbon di-
oxide from fossil fuel power plants or other industrial sources, and safely seques-
tering it.

My legislation, S. 731, which is a bi-partisan bill co-sponsored by Senators Binga-
man, Brownback, Bunning, Casey, Lugar, Tester, and Webb, would start our coun-
try on the path to large-scale sequestration of carbon dioxide from industrial
sources. Our legislation would complement and build upon the existing work of the
Department of Energy’s (DOE) Carbon Sequestration Program managed by the Na-
tional Energy Technology Laboratory, the seven DOE regional carbon sequestration
partnerships, and the recently released Carbon Sequestration Atlas of the United
States and Canada.

In order to speed the deployment of carbon sequestration, industry must have a
comprehensive assessment of candidate formations that are suitable for seques-
tering carbon. The work done to date by the DOE Carbon Sequestration Program
has a number of limitations that S. 731 is designed to address. For example, S. 731
requires:

1. a rigorous, peer-reviewed methodology incorporating public consultation be
developed that assesses the suitability of the candidate formations in terms of
a) their capacity to store carbon dioxide, b) the potential infectivity associated
with the different geologic settings, ¢) the potential volumes of oil and gas that
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are recoverable by injection and storage of industrial carbon dioxide, and d) the
risk associated with the potential storage formations;

2. once the methodology is established, USGS, as our nation’s largest earth
mapping agency, would work with DOE and the Environmental Protection
Agency (EPA) to enhance the existing carbon sequestration mapping efforts to
assess the known geologic formations based on the factors included in the peer-
reviewed methodology, i.e., a) capacity to store carbon dioxide, b) rates at which
carbon dioxide can be injected into them, c) the potential volumes of oil and gas
that are recoverable, and d) the risk associated with the potential storage for-
mations; and

3. that the national assessment of geological storage capacity cover all 50
states. The DOE Regional Carbon Sequestration Partnerships do not cover all
fifty states, and a national assessment is needed in order to provide a complete
picture of our country’s geological disposal options.

This comprehensive mapping effort is going to be of critical importance to indus-
try as it seeks to find good disposal sites, and reduce costs in transporting carbon
dioxide from the industrial site where it is being produced to the geologic formation
where is will be safely stored.

The timeframes called for in S. 731 are indeed aggressive, but the problem our
world is facing from global warming is very real and imminent. The world’s leading
scientists say that we have a ten-year window of opportunity to take decisive action
on global warming and avert catastrophe. Therefore, the time frames included in
S. 731 are intended to balance the critical need for the information, with the time
that is needed to conduct a careful methodology and assessment that builds upon
existing data.

Mr. Chairman, I thank you again for holding this important hearing. I look for-
ward to hearing from our witnesses today on their ideas speeding the sequestration
of carbon from industrial sources.

The CHAIRMAN. At this point, I'll go ahead with the first panel.

We have Dr. Mark Myers, who is Director of the U.S. Geological
Survey, Department of the Interior, and Mr. Tom Shope, who is the
acting Assistant Secretary for Fossil Energy in the Department of
Energy. So, both these gentlemen are part of the administration,
as we welcome them both here to give us their views on these two
bills.

Please—unless you had some preference for a different order, Dr.
Myers, why don’t you go ahead.

STATEMENT OF DR. MARK D. MYERS, DIRECTOR, U.S.
GEOLOGICAL SURVEY, DEPARTMENT OF THE INTERIOR

Dr. MYERS. Well, Mr. Chairman and members of the committee,
thank you for the opportunity to provide the Department of the In-
terior’s views on S. 731, National Carbon Dioxide Storage Capacity
Assessment Act of 2007.

The administration supports the goals of the bill and agrees that
the activities authorized by this bill would address a critical infor-
mation need for our Nation. The challenges addressing carbon diox-
ide accumulation in the atmosphere are significant, and the goals
of S. 731 are an excellent step forward toward addressing the infor-
mation needs related to geological storage of carbon dioxide.

Also, fuel usage, a major course of CO, emissions to the atmos-
phere, will continue in both the industrialized and developing coun-
tries; therefore, a variety of strategies are being investigated to re-
duce emissions and remove carbon dioxide from the atmosphere.
Geological carbon sequestration is one such strategy.

S. 731 deals specifically with the geologic storage of carbon diox-
ide. The 2005 IPCC Special Report on Carbon Dioxide Capture and
Storage indicated that if the mission reduction scenario striving to
stabilize global atmospheric carbon dioxide concentrations at tar-
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gets ranging from 450- to 750-parts-per-million volume, the global
storage capacity of geologic formations may be able to accommodate
most of the captured carbon dioxide. However, geologic storage ca-
pacity will vary on a regional and national scale, as well as by res-
ervoir type, and a more refined understanding of that geological ca-
pacity is needed to address this knowledge gap in order to under-
IStaI(lid how much the overall storage capacity can actually be uti-
ized.

The usable storage capacity then needs to be evaluated regarding
proximity to carbon dioxide sources, an important consideration of
the economic viability of carbon sequestration projects.

S. 731 directs the Secretary of the Interior, acting through the
Director of the U.S. Geological Survey, to develop a methodology
for conducting a national assessment of geological storage capacity
for carbon dioxide, convene a review panel to evaluate the method-
ology, allow for a public comment period, and conduct a national
assessment of geological storage capacities for carbon dioxide.

The USGS is uniquely posed to develop geologically-based meth-
odologies to develop a national capacity for geological carbon se-
questration because of our experience with national and inter-
national assessments of natural resources. We envision a national
carbon dioxide storage assessment methodology that would be
largely analogous to the peer-reviewed methodologies used by the
USGS for oil, gas, and coal resource assessments.

In addition, the USGS knowledge of regional groundwater aqui-
fer systems/groundwater geochemistry would allow the USGS to
develop methods to assess potential storage in saline aquifers. Pre-
vious studies have isolated the existence of very large carbon diox-
ide storage capacities in saline aquifers, but the extent to which
these capacities can be utilized remains unknown. The USGS can
create a scientifically-based, multidisciplinary methodology for car-
bon dioxide storage assessment that can be consistently applied on
the national scale.

The USGS looks forward to coordinating and cooperating with
the Department of Energy, the Environmental Protection Agency,
and other Department of the Interior bureaus, State geological sur-
veys, and other relevant entities that are carrying out carbon se-
questration activities to ensure the usefulness and success of this
assessment.

In conclusion, the administration agrees with the goals of the bill
to develop a standard peer-reviewed methodology to assess the Na-
tion’s geologic storage capacity of carbon dioxide and produce a na-
tional-scale assessment using this methodology. The activities au-
thorized in this bill would ultimately result in a geological-based
robust and peer-reviewed national-scale assessment that’s con-
sistent across regions and usable for a variety of purposes.

The administration does have concerns about the timeframes es-
tablished in the bill and the mandatory language, and we look for-
ward to working with the committee to address the revisions nec-
essary to the bill to ensure that we can produce the best possible
product for this large and important undertaking.

Thank you, Mr. Chairman, for the opportunity to present the tes-
timony. I'd be pleased to answer any questions you or members of
the committee might have.
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[The prepared statement of Dr. Myers follows:]

PREPARED STATEMENT OF DR. MARK D. MYERS, DIRECTOR, U.S. GEOLOGICAL
SURVEY, DEPARTMENT OF THE INTERIOR

Mr. Chairman and Members of the Committee, thank you for the opportunity to
provide the Department of the Interior views on S. 731, “National Carbon Dioxide
Storage Capacity Assessment Act of 2007.”

The Administration supports the goals of the bill and agrees that the activities
authorized by this bill would address a critical information need for our nation. We
cannot, however, commit to meeting the timeframes established by this bill. We
could support this bill if it were amended to address our concerns regarding the
bill’s mandatory language and statutorily prescribed timeframes. The activities au-
thorized by this bill would need to compete among the Administration’s other prior-
ities for funding. I look forward to working with the committee to address these
issues.

GEOLOGIC CARBON SEQUESTRATION

The challenges of addressing carbon dioxide accumulation in the atmosphere are
significant and the goals of S. 731 are a step forward toward addressing information
needs related to geologic storage of carbon dioxide. Fossil fuel usage, a major source
of carbon dioxide emissions to the atmosphere, will continue in both industrialized
and developing countries. Therefore, a variety of strategies are being investigated
to reduce emissions and remove carbon dioxide from the atmosphere. Geologic car-
bon sequestration is one such strategy.

Numerous carbon dioxide concentration stabilization targets have been modeled
to evaluate the technical and economic feasibility of carbon dioxide capture and stor-
age in the context of a mitigation strategy. The current atmospheric carbon dioxide
concentration is approximately 380 parts per million volume and rising at a rate of
approximately 2 parts per million volume annually, according to the most recent in-
formation from the Intergovernmental Panel on Climate Change (IPCC). The frac-
tion of carbon emissions from all sources that must be eliminated or sequestered to
impact the magnitude of climate change is large. For example, to stabilize carbon
dioxide concentrations at about 550 parts per million volume, the amount of carbon
dioxide requiring elimination or sequestration may be as much as 70 percent. Re-
ductions of this magnitude could involve implementation of several mechanisms, in-
cluding geological and biological sequestration, fuel shifts from fossil sources to re-
newable biological sources, increased electricity generation from solar and wind sys-
tems and nuclear power, and increased efficiency of power generation, transmission,
and end use. Each of these mechanisms has distinct geological, hydrological, ecologi-
cal, economic and social implications that must be assessed on a wide range of
scales, from molecular to basin scales, to allow rational policy discussions and deci-
sions on implementation and deployment of technologies.

Geological storage of carbon dioxide in porous and permeable rocks involves injec-
tion of carbon dioxide into a subsurface rock unit and displacement of the fluid or
formation water that initially occupied the pore space. This principle operates in all
types of potential geological storage formations such as oil and gas fields, deep sa-
line water-bearing formations, or coal beds. Because the density of injected carbon
dioxide is less than the density of formation water, carbon dioxide will be buoyant
in pore space filled with water and rise vertically until it is retained beneath a non-
permeable barrier (seal). A critical issue for evaluation of storage capacity is the in-
tegrity and effectiveness of these seals.

VIEWS ON 8. 731

S. 731 deals specifically with the geologic storage of carbon dioxide. The 2005
IPCC Special Report on Carbon Dioxide Capture and Storage indicated that, in
emissions reductions scenarios striving to stabilize global atmospheric carbon diox-
ide concentrations at targets ranging from 450 to 750 parts per million volume, the
global storage capacity of geologic formations may be able to accommodate most of
the captured carbon dioxide. However, geologic storage capacity may vary on a re-
gional and national scale, and a more refined understanding of geologic storage ca-
pacity is needed to address this knowledge gap.

S. 731 requires the Secretary of the Interior, acting through the Director of the
U.S. Geological Survey (USGS), to develop a methodology for conducting a national
assessment of geological storage capacity for carbon dioxide, convene a review com-
mittee to evaluate the methodology, allow for a public comment period, and conduct
a national assessment of geological storage capacity for carbon dioxide.
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While the USGS does not currently have experience assessing the national capac-
ity of geologic sequestration of carbon dioxide, USGS experience with national and
international assessments of natural resources could allow USGS to develop geologi-
cally based methodologies to assess the National capacity for geologic sequestration
of carbon dioxide. We envision the national geologic carbon dioxide storage assess-
ment methodology would be largely analogous to the peer-reviewed methodologies
used in USGS oil, gas, and coal resource assessments. In addition, the USGS’
knowledge of regional groundwater aquifer systems and groundwater chemistry
would allow USGS to develop methods to assess potential storage in saline water-
bearing formations (“saline aquifers”). Previous studies have postulated the exist-
ence of very large carbon dioxide storage capacities in saline aquifers, but the extent
to which these capacities can be utilized remains unknown. The USGS could create
a scientifically based, multidisciplinary methodology for geologic carbon dioxide stor-
age assessment that can be consistently applied on a national scale.

Under this bill, the USGS would coordinate and cooperate with the Department
of Energy, the Environmental Protection Agency, other Department of Interior bu-
reaus, State geological surveys and other relevant entities that are carrying out car-
bon sequestration activities to ensure the usefulness and success of the assessment.
Many states already have some storage capacity data already developed, most of
which is compiled in the National Carbon Sequestration Atlas published by the De-
partment of Energy. The data for this atlas was compiled by the Regional Carbon
Sequestration Partnerships which my colleague from the Department of Energy pre-
viously mentioned.

CONCERNS WITH S. 731

Section 3 of the bill requires that the Secretary develop a methodology within 270
days of enactment of the bill with subsequent mandatory requirements for review
and comment, independent verification, and final publication. Additionally, Section
4 of the bill requires the Secretary to complete a national assessment within two
years after the methodology is finalized. The Administration supports a national as-
sessment, but the activities authorized under this bill must compete under the nor-
mal prioritization, budgetary, and funding processes. To ensure that this happens,
the bill would have to be amended to provide flexible timeframes that will ensure
that the national assessment will be funded consistent with other Administration
and Congressional priorities. The bill does not provide sufficient time to develop the
methodology and carry out the required assessment. USGS needs flexibility to en-
sure that we are able to develop the best product. Furthermore, to ensure appro-
priate flexibility in budgetary management, the Administration recommends that
this bill be amended to authorize rather than require the national assessment. We
would like to work with the committee to revise the bill to address these issues. If
the bill is amended to satisfactorily address these concerns, the Administration
would support it.

In conclusion, the Administration agrees with the goals of the bill to develop a
standard, peer reviewed methodology to assess the nation’s geologic storage capacity
of carbon dioxide and produce a national scale assessment using this methodology.
We would also like to underline the importance of using a collaborative and non-
duplicative inter-agency approach to build on the existing data, including DOE’s Na-
tional Carbon Sequestration Atlas. The activities authorized in this bill would ulti-
mately result in a geologically based, robust, and peer-reviewed national scale as-
sessment and I look forward to working with the Committee on important revisions
to the bill to ensure that the Administration would be able to support it.

Thank you, Mr. Chairman, for the opportunity to present this testimony. I will
be pleased to answer questions you and other Members of the Committee might
have.

Senator DOMENICI. Thank you, Doctor.

The CHAIRMAN. Yes, thank you very much.
Mr. Shope, why don’t you go right ahead.

STATEMENT OF THOMAS D. SHOPE, ACTING ASSISTANT
SECRETARY FOR FOSSIL ENERGY, DEPARTMENT OF ENERGY

Mr. SHOPE. Thank you, Mr. Chairman.
Mr. Chairman, Ranking Member Domenici, members of the com-
mittee, it’s an honor for me to appear before you today to discuss
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the Department of Energy’s sequestration program and Senate bills
S. 731 and S. 962.

As you know, fossil fuels must, and will, play a critical role in
the Nation’s future energy strategy, and sequestration—that is the
capture, transportation, and underground storage of carbon diox-
ide—is one of the pathways DOE is pursuing to allow the contin-
ued use of fossil fuels while reducing CO, emissions.

DOE is taking a leadership role in the development of carbon
capture and storage technologies. Successful research and develop-
ment will provide carbon-control technologies that break through
current technical and economic barriers, making widespread de-
ployment of those technologies possible.

Our carbon sequestration program has as its goal the develop-
ment of technologies that will allow for the safe long-term storage
of carbon dioxide while holding any increase in the cost of elec-
tricity to less than 10 percent. DOE’s seven regional carbon seques-
tration partnerships are developing and validating the technology
and national infrastructure needed to implement carbon dioxide
capture and storage in different regions of the Nation. The regional
partnerships initiated in 2003 began by identifying the most prom-
ising opportunities for carbon storage in their regions, and are cur-
rently performing 25 geologic field tests and 11 terrestrial field
tests, as well as other verification, permitting, and public outreach
activities.

Large-volume testing, scheduled to begin in fiscal year 2008, will
demonstrate CO, capture, transportation, injection, and storage at
a scale equivalent to future commercial deployments. Given the op-
portunities provided by the fiscal year 2007 operations plan, DOE
will accelerate these activities by initiating them in 2007. These
large-volume deployment tests are expected to provide results that
will be used in the design of a FutureGen project, the coal-based
powerplant of the future, which will produce both hydrogen and
electricity, while capturing and storing CO, emissions.

It is important to note that the recently published Carbon Se-
questration Atlas of the United States and Canada, compiled using
data from the regional partnerships, the U.S. Geological Survey
and elsewhere, estimates carbon dioxide sink capacity sufficient to
hold several hundred years of domestic U.S. emissions.

The two bills under discussion this afternoon, S. 731 and S. 962,
highlight Congress’s recognition of the importance of carbon cap-
ture and storage technologies. I would like to share some thoughts
on those provisions of the bills related to the Department’s seques-
tration program.

On S. 731, the National Carbon Dioxide Storage Capacity Assess-
ment Act of 2007, DOE agrees that sound storage estimates are ex-
tremely important to the success of the program. DOE, through its
sequestration program, regional partnerships, and other actions,
has been working on this effort since 2003. Recently, we have made
publicly available the Carbon Sequestration Atlas of the United
States and Canada and the National Carbon Sequestration Data-
base and Geographical Information System, or NATCARB for
short. Our goal is for the atlas to be continually improved and up-
dated with additional data from all sources, avoiding duplication of
effort between agencies. Collaboration with the USGS strengthens
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our efforts. And I believe that my colleague from the USGS has
aptly put that forward.

Regarding S. 962, the Carbon Capture and Storage Research, De-
velopment, and Demonstration Act of 2007, DOE agrees with the
majority of the provisions, including the need to expedite and carry
out large-scale testing of sequestration in various geologic forma-
tions in different parts of the country in order to provide informa-
tion on the cost and feasibility of sequestration technologies.

The regional partnerships are focused on exactly these issues and
should begin the process of conducting large-volume tests by the
end of this fiscal year. Most of the objectives and activities called
for in the bill are consistent with those of the DOE’s sequestration
program, including the cost-sharing requirements.

As to funding for the carbon sequestration program core activi-
ties and the regional partnerships, I should note that funding be-
yond the 3 years of appropriations authorized in the bill will be re-
quired.

While there are other provisions of the bill that address technical
issues that could benefit from clarification, the Department fully
supports the objectives of the bill and the recognition of the impor-
tant role that carbon capture and storage plays in mitigating car-
bon dioxide emissions.

Mr. Chairman, members of the committee, this completes my
prepared statement, and I'd be happy to answer any questions you
may have.

[The prepared statement of Mr. Shope follows:]

PREPARED STATEMENT OF THOMAS D. SHOPE, ACTING ASSISTANT SECRETARY FOR
FossiL ENERGY, DEPARTMENT OF ENERGY

Mr. Chairman, members of the Committee, it is a pleasure for me to appear be-
fore you today to discuss the Department of Energy’s Sequestration Program and
Senate Bills 731 and 962.

CARBON SEQUESTRATION AND FOSSIL FUELS

The availability of affordable energy is an important component of economic
growth. The use of fossil fuels, however, can result in the release of emissions with
potential impacts on the environment. Of growing significance are emissions of car-
bon dioxide (CO») which contribute to global climate change.

Balancing the economic value of fossil fuels with the environmental concerns asso-
ciated with fossil fuel use is a difficult challenge. Carbon capture and storage tech-
nologies provide a key strategy for reconciling energy and environmental concerns.
Geologic sequestration—the capture, transportation to an injection site, and long-
term storage in a variety of suitable geologic formations—is one of the pathways
that the Department of Energy (DOE) is pursuing to allow the continued use of fos-
sil fuels while reducing CO, emissions.

DOE is taking a leadership role in the development of carbon capture and storage
technologies. Through its Carbon Sequestration Program—managed within DOE’s
Office of Fossil Energy and implemented by the National Energy Technology Lab-
oratory (NETL)—DOE is developing both the technologies through which geologic
carbon sequestration could potentially become an effective and economically viable
option for reducing CO, emissions. The Carbon Sequestration Program works in
concert with other programs within the Office of Fossil Energy that are developing
the complementary technologies that are integral to coal-fueled power generation
with carbon capture: Advanced Integrated Gasification Combined Cycle, Advanced
Turbines, Fuels, Fuel Cells, and Advanced Research. Successful research and devel-
opment could enable carbon control technologies to overcome the various technical
and economic barriers in order to produce cost-effective CO, capture and enable
wide-spread deployment of these technologies.
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DOE’S CARBON SEQUESTRATION PROGRAM

The Carbon Sequestration Program, with a Fiscal Year 2008 budget request of
$86 million (including Sequestration R&D by federal employees under the Program
Direction line), encompasses two main elements of technology development for geo-
logic sequestration: Core R&D and Validation and Deployment. The Core R&D ele-
ment converts technology needs in several focus areas into technology solutions that
can then be validated and deployed in the field. Lessons learned from the field tests
are fed back to the Core R&D element to guide future research and development.
Through its Integrated Gasification Combined Cycle, Fuels, Sequestration, and Ad-
vanced Research programs, DOE is investigating a wide variety of separation tech-
niques, including gas phase separation, absorption, and adsorption, as well as hy-
brid processes, such as adsorption/membrane systems. Current efforts cover not only
improvements to state-of-the-art technologies but also the development of several
revolutionary concepts, such as metal organic frameworks, ionic liquids, and enzyme
based systems. The ultimate goal is to drive down the energy penalty associated
with capture so that geologic sequestration can be done while keeping any increase
in the cost of electricity to less than 10 percent.

REGIONAL CARBON SEQUESTRATION PARTNERSHIPS

One of the key questions regarding geologic sequestration is the ability to store
CO, in underground formations with long-term stability (permanence); this requires
monitoring and verification of the fate of the CO,, to ensure that the science is
sound and ultimately gains public acceptance. Answering this question is the re-
sponsibility of DOE’s Regional Carbon Sequestration Partnerships (RCSPs), which
are developing and validating the technology, and national infrastructure needed to
implement geologic sequestration in different regions of the Nation.

Collectively, the seven RCSPs represent regions that account for 97 percent of
coal-fired CO, emissions, 97 percent of industrial CO, emissions, 97 percent of the
total land mass, and essentially all the geologic storage sites in the U.S. potentially
available for carbon sequestration. The RCSPs are evaluating numerous geologic se-
questration approaches in order to determine those best suited for specific regions
of the country. They are also developing the framework to validate and deploy the
most promising technologies for geologic sequestration.

A THREE-PHASE APPROACH

The RCSP Initiative takes a three-phased approach. The first, Characterization
Phase, was initiated in 2003 and focused on characterizing regional opportunities
for carbon capture and storage, identifying regional CO, sources and storage forma-
tions. The Characterization Phase was completed in 2005 and led into the current
Validation Phase, which focuses on field tests to validate the efficacy of geologic se-
questration technologies in a variety of storage sites throughout the U.S. Using the
extensive data and information gathered during the Characterization Phase, the
seven RCSPs have identified the most promising opportunities for field tests to vali-
date the efficacy of geologic sequestration technologies in a variety of storage sites
throughout the U.S. Using the extensive data and information gathered during the
Characterization Phase, the seven RCSPs identified the most promising opportuni-
ties for carbon storage in their Regions and commenced geologic field tests. In addi-
tion, the RCSPs are verifying regional geologic sequestration capacities initiated in
the first phase, satisfying project permitting requirements, and conducting public
outreach and education activities.

The third phase, or Deployment Phase for large-volume testing. scheduled to
begin in FY 2008, will demonstrate the feasibility of CO, capture, transportation,
injection, and storage at a scale equivalent to future commercial deployments. Given
the opportunities provided by the FY 2007 Operations Plan, DOE will initiate these
activities in 2007.

These large-volume deployment tests are expected to provide results that will be
used in design of the FutureGen project, which will produce both hydrogen and elec-
tricity from a highly efficient and technologically sophisticated power plant while
capturing and storing CO, emissions. The geologic structures to be tested during
these large-volume storage tests will serve as potential candidate sites for the future
deployment of technologies demonstrated in the FutureGen Project as well as the
Clean Coal Power initiative, which will complete a solicitation for carbon capture
technologies at commercial scale in 2008.

The Regional Partnerships, the National Carbon Sequestration Database and Geo-
graphical Information System (NATCARB), and NETL have created a methodology
to determine the capacity for CO, storage in the United States and Canada and an
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Atlas from data generated by the RCSPs and other databases including the United
States Geological Survey’s (USGS) National Coal Resources Data System, QW Data-
base, EROS Database. Based on data displayed in the 2006 Carbon Sequestration
Atlas of the United States and Canada, the aggregate CO, sink capacity—including
saline formations, unmineable coal seams, and oil and natural gas formations—is
estimated to hold several hundred years of total domestic U.S. emissions.

SENATE BILLS 962 AND 731

Senate bills 962 and 731 highlight Congress’s recognition of the importance of
storage technologies. I would like to share with you some thoughts on these recent
bills, specifically related to their relevance to the Sequestration Program.

On S. 731, the National Carbon Dioxide Storage Capacity Assessment Act of 2007,
we agree that knowing the potential for storage and applying a good methodology
to derive storage estimates is extremely important. DOE, through its Sequestration
Program and Regional Partnerships and NATCARB, has been improving our knowl-
edge base in this area since 2003, and released an initial U.S. Assessment this
month. The assessment is based on methodology that has been vetted by geologic
experts throughout the country. We welcome additional data from all sources, and
as it becomes available, the Atlas will be improved and updated. We will work to
avoid redundancy and duplication between the work conducted by the Regional
Partnerships and other sources. We believe that collaboration with USGS strength-
ens our efforts. We note that the USGS has been involved with DOE’s program over
the last several years, including participation in a small scale CO; injection into the
FRIO formation in Texas. I will let my colleague from USGS provide more detailed
comments on S. 731.

Regarding S. 962, the Carbon Capture and Storage Research, Development and
Demonstration Act of 2007, DOE agrees with the majority of its provisions. We
agree that there is a need to expedite and carry out large-scale testing of storage
in a range of geologic formations in different parts of the country to provide infor-
mation on the cost and feasibility of geologic sequestration technologies.

The Regional Partnerships are focusing on these exact issues and will conduct
large volume tests during the Phase III, Deployment Phase. Efforts are underway
to have some of the Regional Partnerships starting the Phase III efforts by the end
of this fiscal year with the intent to inject CO, as soon as possible, with potential
for some injections to occur by the end of FY 2008. To comply with public and regu-
latory requirements of federal and state programs responsible for addressing pos-
sible safety and environmental risks, carbon storage projects will likely require spe-
cific permits. Both DOE and the Regional Partnerships provided comments for the
U.S. Environmental Protection Agency’s (EPA) first Underground Injection Control
program guidance related to permitting initial pilot projects as experimental tech-
nology wells, giving regulatory agencies enhanced flexibility in expediting these
projects. We are also working closely with the EPA to assess requirements and pro-
cedures for permitting future commercial geologic sequestration deployments.

Many of the objectives and activities called for in the Bill are consistent with
those of the DOE Sequestration Program including cost-sharing requirements. The
Regional Partnerships initiative are investigating small and large-scale tests in each
of the seven regions of the partnerships. The Regional Partnerships also contain
four Canadian provinces in their area and several Canadian government agencies,
thus we anticipate there may be international collaboration in the tests to be con-
ducted in Phase III.

There are a few items in the Bill that may need more clarification. For field vali-
dation testing activities, the Bill calls for the Secretary of Energy to promote deep
geologic systems that may be used as engineered reservoirs to extract economical
quantities of heat. This appears to be utilizing CO, as a fluid medium for geo-
thermal power. DOE’s Office of Fossil Energy is unaware of the promise of this con-
cept and would need further clarification. Also, the Bill allows the Secretary to ‘pro-
mulgate policies, procedures, requirements, and guidance to ensure that the objec-
tives are met.” The provision should be clarified to determine if this provides the
Secretary with the authority for DOE to undertake liability for large-scale testing
should this become an issue that delays or halts large-scale testing. The bill should
clarify that any new policies, procedures, requirements, and guidance should sup-
port or be consistent with existing environmental and public health statutes, regula-
tions, and policies.

The Administration is working to develop estimates for the Large-Volume Testing
for Phase III of the Regional Partnerships, in addition to funding for the base pro-
gram of R&D in capture. The majority of funding for the large-volume tests would
be required in the earlier years for drilling and injection and for infrastructure con-
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struction, with lesser amounts later for monitoring and verification. We note that
funding beyond the three years of appropriations authorized in the Bill would be
required for both the Sequestration Program core activities and the Regional Part-
nerships.

MOVING TOWARD COMMERCIAL DEPLOYMENT

Carbon capture and storage can play an important role in mitigating carbon diox-
ide emissions under potential future stabilization scenarios. The United States has
a large capacity of geologic formations amenable to CO, storage. DOE’s Carbon Se-
questration Program will continue to move geologic sequestration technology toward
readiness for commercial deployment.

Mr. Chairman, and members of the Committee, this completes my prepared state-
ment. I would be happy to answer any questions you may have at this time.

The CHAIRMAN. Well, thank you both for the testimony.

Let me ask a few questions. We'll take 5-minute rounds for ques-
tions.

First, Dr. Myers, let me ask you—you say in your testimony that
the bill, as currently drafted, doesn’t provide enough time for this
assessment—for the methodology to be developed and then for the
assessment to be done. What are the right periods of time, in your
opinion?

Dr. MYERS. Mr. Chairman, it will take about a year to develop
a methodology and then to have it peer-reviewed, which, again, is
an important, critical part of this part of the process. And then,
about 2 to 3 years to do the full national assessment.

The CHAIRMAN. So, 1 year to develop and have peer-reviewed the
methodology, and then, what 2 to 3 years after that you would
have the actual assessment done? Is that your

Dr. MYERS. Completed, yes.

The CHAIRMAN. That’s your view? Okay.

Mr. Shope, do you think that’s realistic as a timeframe for get-
ting these things done?

Mr. SHOPE. Well, I do think that’s realistic for the enhancement
of the work that we've already undertaken. So, we, at the Depart-
ment of Energy and through the regional partnerships, are begin-
ning the process now towards these large-scale tests. Where the
real data need is going to be for that detailed information is as we
move forward with additional large-scale tests with commercializa-
tion and deployment of these technologies.

The CHAIRMAN. Well, I think some of the testimony from the sec-
ond panel deals with this issue of liability, or potential liability if
we get into large-scale demonstration projects. Is that something
that we need to be worried about here? Do we need to be dealing
with that by way of legislating something, in the views of either
one of you? Dr. Myers, did you have any thoughts on this?

Dr. MYERS. Mr. Chairman, I’'m not an expert on liability, but, I
think, in the early stages, the tests are in oil and gas fields. I
would suggest that the oil and gas leases would probably have a
great deal to say on who has the liability. And then, it would be
either a State or a Federal lease. It would depend on that. But I’ll
defer to better experts on the law.

The CHAIRMAN. Have you looked at this issue, Mr. Shope? Did
you have a view?

Mr. SHOPE. We're certainly looking at this issue, Mr. Chairman,
and it is a very significant issues. And it is one that this committee
needs to be monitoring and working with. Obviously, what goes
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hand in glove with the liability are the insurance provisions, and
we have had discussions with insurance carriers, and they are, ob-
viously, concerned about—they like to have some definition—fixed,
calculable times, and that’s not consistent, necessarily, with what
we are dealing with over geologic time. So, they are having difficul-
ties in determining what exactly the total risk would be. As my col-
league had mentioned, of course, we do have some experience
through the enhanced oil recovery, through—in oil fields. That cer-
tainly lends itself to additional experience. However, one of the ca-
veats is that the volumes that we are talking about under carbon
capture and storage are significantly greater than those that are
used in enhanced oil recovery. Furthermore, the utility sector isn’t
used to dealing with these provisions, as is the oil industry. And
we are working, at DOE, of course, with our sister agencies, includ-
ing the EPA, looking at this.

And T'll further note that there is a movement across the country
to deal with this on a State level. Of course, for our FutureGen
project we do have concerns about liability, going forward, and both
the candidate States of Texas and Illinois are both working with
liability provisions. Texas has passed a provision to allow a State
to take ownership of the CO,, and both Texas and Illinois are
working on potential indemnification provisions to indemnify the
alliance.

So, there is movement afoot, and it is certainly going to be a con-
cern, going forward.

The CHAIRMAN. Well, I think I hear what you’re saying, which
is that there is movement afoot, but there is nothing concrete that
you would recommend we try to legislate, at this point.

Mr. SHOPE. That is correct, Senator. Again, I think a lot of the
data that’ll come out of these tests that we’re talking about today
will help guide those decisions.

The CHAIRMAN. Okay. Let me stop with that.

Senator Domenici.

Senator DOMENICI. Thank you, Mr. Chairman, for yielding. And
obviously this is going to be a very short day, but I want to make
a couple of points, with your permission.

Do you agree with the following statement going forth from this
committee to those who are interested in this issue, that are now
part of the Government and other agencies or the like, that those
other agencies should garner from this hearing that we’re not on
a short—that we’re not on a long-term lease, we’re on a short one.
If we're going to make any headway with CO,, we’re going to make
it as part of a very accelerated plan that’s going to go into effect
and get carried out rather quickly, and it’s not going to do anyone
any good to make things difficult or stay out of the processes. They
all have to get in and get their 2 cents put before the lead commit-
tees so that we’ll know where things are.

Is that a fair statement, Mr. Chairman?

The CHAIRMAN. Yes, that certainly is fair. It’s my purpose, and,
I believe, the purpose of most members of this committee, that we
move out as aggressively as we can to persuade the Congress to do
so on dealing with this issue and doing these demonstration pro-
grams and really determining whether this is a solution for our
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problem of capture—for the problem of greenhouse gas emissions
from coal-burning operations.

Senator DOMENICI. Thank you, Mr. Chairman. I hope we will
note that, and it will be noted.

I do want to ask, with reference to what’s going on out there—
might I ask—the Duke—the recently released Duke University
study states that much of eastern Virginia, all of North Carolina,
South Carolina, and Georgia are devoid of potential carbon dioxide
sequestration sites. S. 731 calls for a survey of potential carbon di-
oxide storage sites. What implication does this have for the scale
of carbon dioxide infrastructure? Is this scale feasible? Should S.
731 include the analysis of existing pipeline rights-of-way to assess
feasibility of this approach? I ask that to either of you.

Dr. MYERS. Senator Domenici, let me just start with a few com-
ments.

One is, the atlas was a great starting product, but there’s still
a lot of questions, particularly in areas where there’s little geologic
data at the deeper horizons. And the States you mentioned are
States where we do have very little data, particularly under-
standing the particular reservoir properties that might be down
there, the trapping mechanisms that might be available in those
States. So, understanding geologic carbon sequestration, the proc-
ess of doing a full, robust national assessment will lead to an un-
derstanding of areas that are more capable than others, but also
where the data gaps are and where the uncertainty is—level of un-
certainty.

With respect to that, until you've done that study, it’s going to
be very difficult to talk about how robust the pipeline infrastruc-
ture is. If we're going to be shipping significant quantities of CO,
over a long distance, that’s a very large investment, and it has to
be capitalized somehow. But, I think, first, understanding the base-
line assessment is the first step to better clarifying, then the next
economic steps, whether it be transporting it to sites that are more
applicable or whether it be using alternative sources of sequestra-
tion in those areas.

Mr. SHOPE. I don’t have much more to add to that, Senator.
Again, I—just following on—of course, it is—all pieces of that puz-
zle will need to be put into place. The infrastructure is usually an
important component.

Senator DOMENICI. That’s all I have for now, Senator.

The CHAIRMAN. I would particularly commend Senator Salazar
and Bunning, I believe, for being the lead sponsors on this legisla-
tion.

Senator Salazar.

Senator SALAZAR. Thank you very much, Senator Bingaman. I
appreciate you holding the hearing, and for your leadership on this
issue, as well, and for Senator Domenici’s leadership on this issue,
as well.

I think as we deal with this whole issue of global warming and
carbon capture, this is certainly one of the most promising areas
as we deal with the reality of having to use coal-burning power-
plants, which is going to be a reality here in this country, and at
the same time as we deal with the concerns about our environ-
mental security. And I think having the kinds of assessments in
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the programs that we'’re talking about in this particularly legisla-
tion is a very important step forward. As I've said in this com-
mittee before, I think when we look at coal in this country, you
know, we look at it in the same way that Saudi Arabia probably
looks at its oil. We are very rich in coal resources. And if we can
find ways of burning it and dealing with the environmental secu-
rity issues, it will not only advance our notion of getting to energy
independence, but also help the world—the rest of the world come
along with us, including places like China and other places that are
burning a lot of coal.

I will note, Mr. Chairman, that it’s very interesting, when you
look at the endorsements that we have for S. 731, that it comes
from a very interesting mix of partners. You have the A